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Background. The clinical management of fetal macrosomia in pregnant women poses a challenge for obstetricians globally. This has become

increasingly important in recent times due to the rising incidence of this condition and its associated risks to both the mother and infant, including

birth injuries and neonatal hypoglycaemia.

Objective. To investigate the association between neonatal hypoglycaemia and fetal macrosomia in a cohort of South African black non-diabetic

women.

Methods. This retrospective study analysed the clinical outcomes of 415 macrosomic babies born to non-diabetic women between 2015 and 2016

at a regional hospital in Durban, South Africa.

Results. Of the 415 macrosomic babies, 52 had hypoglycaemia (<2.6 mmol/L). The prevalence rate of neonatal hypoglycaemia was therefore 12.53%.

Conclusion. Neonatal hypoglycaemia is a common complication in babies with macrosomia born to black non-diabetic South African pregnant

women.
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Fetal macrosomia, defined as a birthweight >4 000 g, is associated
with significant maternal and fetal complications.”) The incidence
of fetal macrosomia is increasing and is estimated to affect 3 - 15%
of all pregnancies.”’ The risk factors for fetal macrosomia include
genetics, postdate pregnancies, high body mass index (BMI), previous
fetal macrosomia, excessive weight gain in pregnancy and gestational
diabetes.”) Although fetal macrosomia is difficult to predict, these
aforementioned risk factors can help make a timely diagnosis. In
addition, the mode of childbirth affects fetal outcomes, with caesarean
delivery appearing to positively impact fetal outcomes by reducing both
maternal and perinatal morbidity."

Neonatal hypoglycaemia commonly occurs in macrosomic babies
born to non-diabetic mothers." The risk of neonatal hypoglycaemia
also increases with increasing birthweight.”) Neonates with a
birthweight >4 500 g have a 7-fold higher risk of hypoglycaemia
compared with those with a weight appropriate for gestational age.!
This risk increases further in the presence of gestational diabetes.

Neonatal hypoglycaemia can be asymptomatic or symptomatic.
Symptoms may include tachypnoea, apnoea, tremors, sweating,
irritability, and seizures, emphasising the need for post-delivery
glucose monitoring.”

The severity of neonatal hypoglycaemia is related to the duration
of hypoglycaemia.” Severe glucose deficiency can result in cerebral
energy failure, impaired cardiac performance, muscle weakness,
glycogen depletion and diminished glucose production. Thus,
ensuring a continuous supply of glucose to all organs is an essential
physiological function.

Low Apgar scores are also associated with fetal macrosomia, with
a higher risk linked to greater birthweight.") According to Boulet
et al.,"¥ the odds ratio (OR) for a 5-minute Apgar score <6 was 1.65
more likely for infants with birthweights between 4 500 g and 4 999 g,

and 3.49 for those exceeding 5 000 g. The odds of a 5-minute Apgar
score <3 was even higher, with corresponding ORs of 2.01 and 5.20,
respectively.

The odds of perinatal asphyxia have also been shown to rise
with an increase in birthweight. Specifically, the risk for perinatal
asphyxia is 2.4 times higher in infants with macrosomia compared
to those with normal birthweights.”’ In a study by Yu et al."” the OR
was 2.3 for birthweights between 4 500 and 4 999 g and increased to
10.5 for birthweights >5 000 g.

Methods

This was a retrospective chart review of 415 fetal macrosomia babies born
between 2015 and 2016 at a regional hospital in Durban, South Africa.
Ethical clearance was obtained from the UKZN Biomedical Research
Ethics Committee (ref. no. BREC168/17). Babies with a birthweight >4
kg were included in the study. Demographic data as well as maternal
and fetal outcomes were analysed. The individual neonatal data was
extracted from paediatric summaries recorded at birth. Fetal blood sugar
monitoring was performed 6-hourly for 24 hours on babies diagnosed as
having macrosomia. The data were analysed using SPSS software version
25.0 (IBM Corp., USA).

Results

Table 1 shows the neonatal variables. Among the 415 babies with
macrosomia, 66% were male and 33.97% were female. Of those, 52
(12.53%) were diagnosed with neonatal hypoglycaemia, consisting of
29 male and 23 female babies. Notably, the group with birthweights <4
500 g had the highest number of babies with a diagnosis of neonatal
hypoglycaemia, totalling 51 (98%). Other fetal macrosomia-related
complications included shoulder dystocia (n=4), birth asphyxia (n=12),
meconium aspiration (n=4) and hyperbilirubinaemia (n=4). Regarding
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mode of delivery and hypoglycaemia, 28 pregnant women had caesarean
deliveries and 24 delivered vaginally (Table 3). Planned caesarean
delivery was associated with the lowest number of hypoglycaemic
cases (n=4), compared with vaginal delivery. The emergency caesarean
delivery group showed an even distribution, with 24 babies experiencing
hypoglycaemia in each category (vaginal delivery, elective caesarean
delivery, emergency caesarean delivery). The Apgar score at 1 minute
was <7 for 10 babies in the vaginal delivery group, which was higher than
that in the emergency caesarean delivery group (n=4). Birth asphyxia
was highest in the emergency caesarean delivery group (n=22), while the
vaginal delivery group had seven babies with asphyxia.

Meconium aspiration after caesarean delivery occurred in six
cases, compared to three cases in the normal vaginal delivery group.
Among mothers aged 20 - 34 years, 45 cases of hypoglycaemia
(86.53%) were identified (Table 2).

Discussion

In our study, regarding the mode of delivery and hypoglycaemia,
28 women had caesarean deliveries (11.91%) and 24 delivered vaginally
(13.33%). The incidence of neonatal hypoglycaemia was 12.5%. Existing
literature reports varying findings, with Oral et al.” citing 23.5%, Cheng.
et al.®¥ reported 2.4%, Salim et al."” reported 22.8% and Ochoga et al."")
found 11%. Ogunlesi” quoted figures for hypoglycaemia of 27.3%, while
other authors noted percentages of 28.3%,"™ 30.5%," and 41%."" The
risk of neonatal hypoglycaemia was found to be higher in babies who
weigh more, particularly those over 4 kg."

In our study, the group with a birthweight ranging from 4 000 g
to 4 500 g had a 98.1% incidence of neonatal hypoglycaemia
(n=51). It is concerning that neonatal hypoglycaemia was a more
frequent finding in babies born to non-diabetic mothers. It has
been shown that infants with a birthweight 24 000 g delivered by
non-diabetic mothers had a 2.4% risk of neonatal hypoglycaemia,
whereas those with gestational diabetes had an incidence
of 5.3%." Hypoglycaemia was significantly associated with
neonates with macrosomia born of non-diabetic mothers when
compared with neonates with normal birthweight, and those with
low birthweight, as reported by Efe et al." Fetal macrosomia is a
recognised cause of transient hypoglycaemia.'” Efe et al.l""! stated
that neonates with feeding intolerance were more likely to present
with hypoglycaemia compared with those tolerating feeds. This
finding is consistent with the report by Dedeke et al.!"*

In comparison to other studies, Hassan et all'® and Abassia
et al."” both reported a high incidence of hypoglycaemia at 78% in
the birthweight category of 4 - 5 kg. Neonates with a birthweight
>4 500 g had a 7-fold higher risk of having neonatal hypoglycaemia,
compared with those of appropriate gestational age, as demonstrated
by Weissmann-Brenner."” Similarly, another study found a 2-fold
increase in the rate of neonatal hypoglycaemia in macrosomic
pregnancies."” Another study showed a 1.5-fold increase in the
frequency of neonatal hypoglycaemia with increasing birthweight,
with a rate of 14% in the 4 - 5 kg category, compared with 22% in
those with birthweights >5 kg,

In our study, hypoglycaemia was more common in male babies
(56%, n=29) compared with female babies (44%, n=23) and, of
the 415 macrosomic babies, 274 (66%) were male and 141 (34%)
were female. In the literature, male dominance in the incidence
of hypoglycaemia amongst fetal macrosomia babies was also
confirmed by Hasan et al,” with a male: female ratio of 1.6:1
(59%). Similar findings were reported by Cornblauth et al.?"

Table 1. Clinical variables and neonatal glucose levels in all
macrosomic babies at birth (n=415)

Hypoglycaemia, n

Neonatal variables Yes No Total
Sex

Male 29 245 274

Female 23 118 141
Babyweight (g)

<4 500 51 391

4500 - 5 000 1 21

>5 000 3
Apgar score at 5 min

<7 4

>7 48
Shoulder dystocia 4 4
Birth asphyxia 12 17 29
Meconium 4 5 9
Hyperbilirubinaemia 3 2 5
NICU admission 4 4 8

NICU = neonatal intensive care unit; min = minute.

In the present study, hypoglycaemia was prevalent in both modes of
delivery. Emergency caesarean deliveries accounted for 24 cases (46%),
there were 4 elective caesareans, and 24 normal vaginal deliveries.
Modes of delivery had no association with neonatal hypoglycaemia.!>!¢!
Our cohort of elective caesarean delivery only had four hypoglycaemic
neonates, which was low in comparison to the 24 cases in the emergency
caesarean delivery group and 24 in the normal vaginal delivery group.
Macrosomia has been associated with an increased caesarean delivery
rate.”” In our study, the caesarean delivery rate was 57% (n=235) for
babies with macrosomia. Among these, 30 babies had hypoglycaemia.
In contrast, in the vaginal delivery group (n=180 babies), 22 had
hypoglycaemia.

A study in the US found a higher neonatal hypoglycaemia
prevalence among large gestational-age neonates when compared
with small gestational-age neonates.””’ Macrosomic neonates born
to non-diabetic mothers have been shown to exhibit hyperplasia of
the islet cells of the pancreas. The reason for this is unclear, but it
is distinct to abnormally elevated levels of glucose in utero, as seen
in infants born to diabetic mothers.? Macrosomic babies of non-
diabetic mothers have hyperinsulinaemia at birth when compared
with non-macrosomic babies.?” Severance of the placental blood
supply at birth likely leads to rapid development of hypoglycaemia
due to hyperinsulinaemia.

Neonatal glucose reserves are rapidly depleted during feeding
challenges because of the limited capacity to store glucose.?* The
above reasons underscore the importance of early and frequent
breastfeeding as recommended by UNICEF and the World Health
Organization in the Baby Friendly Hospital Initiative.””
other fetal
hypoglycaemia were birth asphyxia (12/29), meconium-stained

In our study, complications associated with
liquor (4/9), and hyperbilirubinaemia (3/5). Birth asphyxia and
meconium aspiration accounted for (16/52) of hypoglycaemia cases.
Four hypoglycaemic babies required neonatal intensive care; however,
there was no neonatal mortality, in our study. Hypoglycaemia is a
significant cause of neonatal mortality as demonstrated by West
et al,” in their study, which reported a rate of 4.2%. Other studies by

Dedeke et al." have cited figures as high as 23.3%.
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Table 2. Neonatal outcomes based on the mode of delivery

Variable Vaginal delivery, n

Elective caesarean delivery, n Emergency caesarean delivery, n

Hypoglycaemia 24
NICU 5
Apgar score
at 1 min <7 10
at 5 min <7 4

Birth injuries

Shoulder dystocia 4
Birth asphyxia 7
Meconium 3
Aspiration =
Hyperbilirubinaemia 2

NICU = neonatal intensive care unit; min = minute.

4 24
= 3

Table 3. Correlation between maternal variables and neonatal hypoglycaemia

Hypoglycaemia
Maternal variables Yes No Total
Age (years)
<20 5 39 44
20 -24 13 95 108
25-29 20 103 123
30 - 34 12 71 83
>35 2 55 57
Parity
0 15 116 131
1 17 94 111
>2 20 89 109
Birthweight (g)
<4 500 51 340 391
4500 - 5000 20 21
>5 000 3
Mode of delivery
Caesarean 28 207 235
Vaginal 24 156 180

Glucose monitoring of macrosomic babies within the first 24 hours
following birth is essential to prevent neonatal morbidity and mortality.
In our study, maternal BMI seemed to be the strongest predictor of
fetal macrosomia compared with other risk factors. All infants with
birthweights 24 kg required admission to the nursery to monitor
their blood glucose levels, as they constitute a vulnerable group for
hypoglycaemia. As such, we advocated for routine blood glucose
screening of macrosomic babies upon admission to neonatal units to
enable early detection and prompt treatment of hypoglycaemia.
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